SUMMARY The brains of 50 consecutively admitted infants who weighed 1250 g or less at birth were examined with real time ultrasound. Of 30 (60%) who had periventricular haemorrhage (PVH), 19 (63%) bled on the first day and 17 (57%) showed extension of the initial haemorrhage on serial scans. The median age was 16 hours when PVH was first detected and 48 hours when PVH reached its maximum extent. Ventricular size at birth correlated with gestation. Progressive ventricular growth was seen after birth in infants both with and without PVH. Charts of normal ranges of ventricular size and head circumference were drawn up from birth to 10 weeks of age. All infants with PVH showed a transient increase in ventricular size at 2 weeks of age but most returned to normal by 6 weeks of age. Ventricular dilatation after PVH that was greater than the 95th centile for this population developed in 5 (31%) of 16 survivors, four of whom subsequently developed hydrocephalus, although none required ventriculo peritoneal shunting. The optimal timing for diagnosis with ultrasound is at the end of the first week for PVH and the second to third week for ventricular dilatation.
Although extreme prematurity has been identified as one of the most important antecedents of periventricular haemorrha §e (PVH),1 2 no infant below 26 weeks' gestation 6 and very few infants weighing 1000 g or less at birth have been included in previously published studies.7 8 Recent ultrasound studies showed that 60-70% of infants weighing 1000 g or less at birth had PVH, an incidence that is almost twice that reported in larger preterm infants.' 9 10 If PVH is to be prevented in this extremely preterm group the timing of its onset must be defined before antecedent factors can be evaluated. The purpose of this report is to describe the timing of onset and extension of PVH in a group of infants who weighed 1250 g or less at birth. No reports on normal ventricular size or the natural history of ventricular dilatation have been published for this weight group as all previous studies were in populations that included predominantly larger preterm infants.6 1013 Data on early postnatal head growth are only available from 28-32 weeks' gestation.14l6 We therefore investigated longitudinal ventricular and head growth in those with and without PVH as well as the incidence and outcome of ventricular dilatation after PVH in our study group. 7 Patients and methods During the 8 month study period 59 infants with a birthweight of 1250 g or less were admitted to this medical centre. Of these, 9 were excluded from the cerebral ultrasound study. Three excluded infants had multiple congenital anomalies: one had Potter's syndrome and left diaphragmatic hernia, one had tracheoesphageal fistula and cleft lip and palate, and one had hypoplastic lungs and adrenal hypoplasia. The other 6 excluded infants died shortly after birth, before scanning, at a mean age of 90 (range minutes. Eight of the 9 excluded infants underwent full necropsy examination, which showed that five infants had had no PVH and one infant each had had germinal layer haemorrhage, intraventricular haemorrhage, and intracerebral haemorrhage.
The remaining infants weighing 1250 g or less were scanned at least daily for the first four days after birth and weekly thereafter until discharge or death. The mean age at the time of the first scan was 10 hours. All the infants who had PVH were scanned before 12 hours of age except two not born in this hospital but transferred later. 
Results
The birthweight of the 50 infants was mean (SD), 888 (204) g, (range 430-1250 g) and their gestational age was mean (SD), 27 (4) weeks, (range 24-32 weeks). All infants both with and without PVH were included in the data for head circumference growth as the differences in the two groups were not significant. After an initial shrinkage of head size during the first week, the mean growth rate of head circumference was 0-75 cm/week once birthweight was regained (Fig. 2) .
The ventricular index at birth correlated linearly with gestation from 24-31 weeks (Fig. 3) . The 14 AGA survivors with PVH and the 16 AGA survivors without PVH all showed progressive growth of ventricles after birth (Fig. 4) infants showed a progressive increase in ventricular index postnatally, especially during the first three weeks, for those in the group with PVH, ventricular dilatation, defined as a ventricular index greater than the 95th centile for the group without PVH, developed in only 5 (31%) of 16 survivors with PVH.
Measurement of the width of the lateral ventricle as an alternative method of assessing ventricular size also gave similar results.17 18 The normal range was 1-4 mm during the first four weeks of life and 1-5 mm during the next 6 weeks. In the group with PVH there was a maximal increase at 2-3 weeks of age with a gradual return to the normal range at 7 weeks of age. Ventricular dilatation, again defined as ventricular size greater than the 95th centile for the group without PVH, developed in five (31%) of 16 survivors with PVH based on this method.
Hydrocephalus was defined as when both ventricular index and head circumference growth were greater than the 95th centile. Four of the five survivors of PVH with ventricular dilatation developed hydrocephalus, which arrested spontaneously in one infant and after treatment with serial cerebrospinal taps in three infants. Hydrocephalus was also noted in one of the nursery deaths. Two (11%) of the 18 survivors without PVH had ventricular dilatation. Both were small for their gestational age. They were considered to have cerebral atrophy as their head growth continued at the lower limit of normal. Neither infant showed evidence of PVH at any time and one had a porencephalic cyst.
Discussion
Two previous studies using real time ultrasound scanning reported a similar incidence of PVH in infants weiphing 1250 g or less and in the 250 g subgroups. 10 These reports differ in that there were fewer infants weighing 1250 g or less and 58% and 100% respectively of their study populations were born elsewhere compared with only 8% in this series. One other study used computed tomography to scan brains of infants weighing 1250 g or less, 45% of whom were born elsewhere, and reported a low incidence of 32%. Haemorrhage developed within 24 hours in 63% of infants with PVH in this study compared with 40-74% previously reported in larger infants.' 8 10 The median age at which PVH was first detected was 16 hours compared with the second day as described in one study.' It was reported that the haemorrhage usually progressed.' 23 Extension of the initial haemorrhage developed in 43% of infants in one study compared with 57% in the present series.10 The results from these three studies contrast with one that found only 6% of haemorrhages progressed.8 The fact that 30% of the study population were over 1500 g in that study may account for the difference in their findings. The rate of progression was comparatively more rapid in the present series as the median age when the haemorrhage reached its maximum extent was 48 hours compared with the fourth day in a previous study.' All but one of the 17 haemorrhages that extended had de- 46 (46) 20 (20) 24 (24) 2 (2) <33 weeks1
36 (38) 11 (12) 21 (22) (27) 15 (10) 25 (17) Based on the data from this study, an ultrasound scan performed at the end of the first week will diagnose the presence and maximum extent of PVH, and a repeat scan at 2-3 weeks of age will show maximal ventricular dilatation. Serial scans if necessary will monitor the infants with dilated ventricles until the condition resolves or is stabilised. In addition, cerebral ultrasound scanning provides a way of assessing the effectiveness of medical and surgical treatments. 
